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Abstract (not more than 300 words)

A mathematical relationship between the significant experimental variables with the responses; established by response surface methodology; accompanied by statistical analysis and proved by prediction of errors became an essential effort, to discern the intricacies in optimization. That is the selection of optimum combination of input variables for achieving the desired method responses is crucial during development and validation. Hence, present investigation aims to describe the coalition of the Box–Behnken experimental design to optimize the combined effects of significant factor effects influencing the RP-UFLC-PDA determination of Etomidate (ETD). Percentage of methanol; pH of mobile phase; Flow rate; Column temperature were optimized for, Retention time; Peak area; Tailing factor and Theoretical plates. Design Expert®) was used to calculate and optimize the responses simultaneously by means of desirability approach and prediction of percentage error. methanol (75 % v/v with water); pH of mobile phase 6.5 at 30 ᴼC column temperature and flow rate of 1.0 mL/min was found to be the optimized condition to produce desirable responses. System suitability limits were defined and RP-UFLC method was developed and validated further over the concentration range of 2 - 12 μg/mL at 243 nm according to the ICH guideline. Rapid; efficient; simple and robust determination of ETD was possible with an improvement over the existing method/(s).
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